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(54) Catheter with filter and thrombldlscharge device 



(57) This invention relates to a catheter comprising 
a tube-Eke basic body with a distal and a proximal end. 
wherein the catheter comprises an expandable filter 
element at the distal end and a device for reducing 
thrombi in size and removing them. 

The filter element is formed by a number of strip- 
shaped wan sections of the basic body defined in 



between longitudinal cuts evenly distributed around the 
circumference and furthermcr ^comprises a means for 
moving the sections of the basic body positioned on 
either side of the wall sections towards each other in 
order to make the wan sections bend outwards. 




O 

in 

CO 

o 

LU 



Pfww or fu«* ttta (u»q euM*» s.™*. 

M3M4 



EP 0 737 450 A1 



Description 



The invention relates to a catheter comprising. a 
tube-like basic body with a distal and a proximal end 
and wherein an expandable later element has been s 
arranged to the distal end. Such a catheter is introduced 
into a patient during surgery in order to collect thrombi 
and to prevent that these finish up for instance in the 
vascular system of the lungs and cause an embolism. 
The filter element of such a catheter is usually posi- 10 
tioned in the vena cava. 

The collected particles are removed or reduced in 
size by withdrawing the filter or by disintegrating them 
locally. 

When removing the particles by withdrawing the 15 
catheter, there is a risk that they might come loose of 
the filter element and still will finish up at unwanted posi- 
tions in the Wood stream. Removal of the partides by 
aJIowing them to disintegrate locally can take up Quite 
some time. „ 

20 

The object of the invention is to provide a catheter 
of the type as described in the preamble with which the 
said drawbacks are removed. 

This aim is achieved with the catheter according to 
the invention as characterised in claim 1 . As a result the 25 
thrombi collected by the filter element can be frag- 
merited and removed from the body. This can be done 
at regular intervals or just before the catheter is 
removed from the body of the patient The wall sections 
defined in between the longitudinal cuts can bend out- 30 
wards until they make contact with the wall of the Wood 
vessel inside of which the filter element is placed. The 
thrombi arrested by the filter element are sucked into 
and remain enclosed within the filter element urrfill these 
are removed. Prior to introducing the catheter, the wall as 
sections are straightened by moving the ends of the 
basic body situated on either side of the wall sections 
away from each other. As a result the catheter will 
obtain a small cross-section equal to that of the basic 
body not provided with the longitudinal cuts, so that the 40 
catheter can be introduced with a minimum of traumatic 
effects. 

A very suitable embodiment of the device for reduc- 
ing the thrombi in size and removing them is character- 
ised in claim 2. A stream of liquid under pressure. <s 
supplied via the pressure lumen, flows out of the jet noz- 
zle in the form of a jet and engages sections of thrombi 
which are fragmented due to the energy of the jet. The 
thrombus fragments are conveyed by the jet to the dis- 
charge opening and removed via the discharge lumen, so 

A very surtaWe embodiment of the catheter accord- 
ing to the invention is characterised in claim 3. By mov- 
ing the inner and outer tube-like bodies in relation to one 
enother the strip-shaped wall sections can be bent out- 
wards or stretched respectively. On introducing the 55 
catheter, the inner tube-like body is moved as much as 
possiWe in the relatively distal direction inside the outer 
tube-like body, so that the strip-shaped wall sections will 
be stretched. After positioning the distal end of the cath- 



eter, the inner tube-like body is moved in the relatively 
proximal direction in the outer tube-like body, as a result 
of which the strip-shaped wall sections will bend out- 
wards and consequently form the filter element 

Additionally the measure as set out in daim 4 is 
preferably employed. The inner tube-like body is in that 
case essentially made in the form of a suction catheter, 
wherein an parts required for the reduction and removal 
device are received in this inner tube-like body. 

By employing the measure as set out in claim 5 ft is 
ensured that the reduction and removal device can con- 
tinue to work property without getting Wocked. On acti- 
vating the reduction and removal device, first those 
parts of the thrombi extending as far as in between the 
bent wan sections of the fitter element are engaged, 
after which gradually the entire structure is fragmented 
and removed. 

PreferaWy the measure as set out in daim 6 ts 
employed. The discharge lumen does not need to be 
connected in that case to a separate source of suction. 
As a result of the ejector action a suffident flow is main- 
tained in the discharge lumen without applying addi- 
tional suction. 

The invention will be explained in greater detail in 
the following description with reference to the attached 
drawings. 

Figure 1 shows schematically the application of a 
catheter according to the invention. 

Figure 2 illustrates the distal end of a catheter 
according to the invention when being positioned in the 
Wood vessel. 

Figure 3 shows a view corresponding to that of fig- 
ure 2 in which case the filter element is illustrated in 
working state. 

As is illustrated schematically in figure 1. a catheter 
1 according to the invention is introduced into a patient 
2. in order to position a filter element 3 at the distal end 
of the catheter 1 inside a Wood vessel, in particular in 
the vena cava. 

The catheter 1 comprises a tube-like basic body 4 
with a filter element 3, still to be explained in greater 
detail, at the distal end and a connecting member 5 at 
the proximal end. 

The connecting member 5 comprises in this exam- 
ple of an embodiment a haemostatic valve 6 through 
which a guide wire 9 is advanced, which is employed in 
the usual manner for the purpose of positioning the 
catheter 1. 

Furthermore the connecting member 5 comprises a- 
discharge connection 7 which is connected with the dis- 
charge lumen in the basic body 4 and a pressure con- 
nection 8 which is connected with a pressure lumen in 
the basic body 4. 

The basic body 4 of the catheter 1 comprises an 
outer tube-like body 13 and an inner tube-like body 14 
received therein in a. in a longitudinal direction, movable 
manner. The outer tube-like body 13 and the inner tube- 
like body 1 4 are connected to each other with their distal 
ends. At the very end. a tip 17, made of a soft material, 




has been arranged in order to prevent trauma on irrtro- 
durton of the catheter 1 into the blood vessel^ 

A! the distal end of the outer tube-Bke body 13 a 
number of longitudinal cuts 15, distributed evenlv 

drcumference. have been aZg^dS 5 
«r«p-shaped wafl sec- tions 16 in between thorTr^ 
wall sections 16 together form theac^SefZ^ 
By pulfing the inner tube-Eke body U a Te S 
end of the catheter 1 ever a limited fc/SS 
to the outer tube^ke body 13 oufw^f k ^ 

in atongrtudinaf direction as a result of which thev win 

relabve displacement of the outer tube-fike bodv and Z 
tmer tubals body is chosen in^^Ha r, 
the wafl sections 16 make a good contort 

■ wan of the Wood vessel 12 WSl fte ,nner 

ft wni be dear that thrombi as from a certain size, 
lowjng through the Wood vessel 12. win be coS** 
the filter element formed by the waJ, sectonT e b^J 
^outwards, and that at the same time tnTb?^ 

flow «n a normal manner through these wall sections 
The inner tube-tike body 14 comprises ffMriL. 

mentioned pressure »un^ coiS^fte ^ 

sure connection 8. In the manner illustrated kuZ e t * 

let nozzle 19. The je t nozzle 19 is directed at a L 
S^ n ^^ forTCtteerts ^nofaS- 
co^^ J" inner 14 - which fe 3o 

In addition to the pressure lumen and the discharoe 
umen the mner tube-fike body 14 comprises another 
lumen for the guide wire 9. ™ner 

menfw^i 5 ^ 5 " H™** °° 0ected »V the filter ele- 
ment will extend as far as inside the space defined by 

the 6 ^- bendin0 ,n °«« ^ 

educe the thromb, , n we and remove them, liquid 

1"^; PT^' 'eaves the pressure noz- 

iT«rvf L are * n W* by this liquid 

elTiTJr 6 * e * mechanical action and 
entrained through the discharge opening 20 in thedis- <s 
charge lumen. In order to stimulate the discharge flow a 

ZZTfT* ^ be CDnBWid t0 ScMrge «n 
nection 7. As a result of the suction action, the ttirombi 

5S2 ^?l! Urther ^ *. space def^ 
tort^T 6wherefhe y^Craduallyreducedh » 
size and ufbmately removed via the discharge lumen. 

The jet nozzle 19 and the discharge opening 20 
can. ,n a suitable manner, be arranged anc I ZJr7 

to* of bquid leavng the jet nozzle 19 creates an ejec ss 
TinV^Z* 01 a separa,e f ^ fe seated 
out adrf rtW nal suction action at the discharge connec- 
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ft wffl be dear that the thrombi reduction and dis- 
^fT Ce - ** me ,3le ' element likewise an bt 
embodied m different ways. The reduction ^ 2 
charge device may for instance «mpns7sev^aL tor 
■"stance two. jet nozzles with conSSSta SL^ 

SL^^ 09 dSviC8 at *» ^"stance the refa^r 
distal end of the filter element that is to sayortST^ 
space defined by the wafl section 
Another possibiTrh/ is * D J tn(finQ Cutwa ^S- 

-r- ^. ^ H««»«oiiiiy is a combination of a reduction and 
cfischarge device both in -ndou^theCeSSe^ 

th J ^ ^ ? 8 rater C3theter ^ ^'ed out its task, and 
tinere ,s no longer a danger for the patient of anen£ 

n ' 9 ,nner « moved in rela- 

^ SeCtions 16 bentfingSS a% 
strelched again into the state illustrated m fio^eT Th! 
catileter ^ then have resumed its crf*S£S ^ 
section, so that it can be withdrawn easily. 

Claims 

1 * ^ 8 L^^ a ^^ tesfc bodywith a 
SSnSf mS"!? 131 6rXl - tnTLtheter 
IL 0 ^' end an e*Pandabfef3ter eft 

ELZUf* C ^ defined h between 
tongitudinal cuts evenly distributed around the dr. 

furthefmore oonprisin 8 a ™«™ 

other side of the wall sections towards each other 
^ order to make the wall sections bend outwaX 
and a dev.ee for redudng thrombi in size and 
removing them 

reduction and discharge device comprises a jet 

Reconnected ™* a P fessure ,u ^en inside the 
oasic body pointing m the proximal direction and a 
tfschame opening formed opposite the jet nozzle, 
which is connected to a discharge lumen. 

3. Ca^er ascfaimed in claim 1. comprising an outer 
tube^ke body and an inner tube-like b^recZ 
frjsrieft in a movable manner, which are connected 

at ^ ends and wherein the 
c^el^ 0 "^^ 

4. Catheter as claimed in claim 2 and 3. wherein the 
pressure lumen and the discharge lumen have 
been received inside the inner tube-like body. 

5. Catheter as darned in claim 4. wherein the jel noz- 
zle and ^discharge opening are positioned inside 
fte longitudinal section of the catheter wherein the 
tongitudinal cuts extend. 
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dimensioned in relation to ?h ^ Phoned and 
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